The Global Centre of Excellence for Advance Research in Sericulture and Promotion of Silk Production (GCEARS-PSP), recognised by ISC since 2014, was created with the main purposes: development of advanced research in sericulture and diagnostic services using modern techniques, achievement of a gene pool of different silkworms races and promotion of silk production. The objective of this study was to characterize the races from the GCEARS-PSP, in order to conserve the most valuable and resistant ones. This characterisation is a part of GCEARS-PSP's strategy for the revival and development of sericulture and silk production in Romania. The GCEARS-PSP represents an important point of reference for Romanian sericulture. The experimental data described showed a good prospective for a proper functioning of the research centre and the obtained results are promising for the next lines of research.
INTRODUCTION
The Global Centre of Excellence for Advance Research in Sericulture and Promotion of Silk Production (GCEARS-PSP), recognised by ISC since 2014, was created with the main purposes: development of advanced research in sericulture and diagnostic services using modern techniques, achievement of a gene pool of different silkworms races and promotion of silk production.
GCEARS-PSP works in UASVM CN with the main aim of Romanian sericulture revival.
Multidirectional approaches for achieving the goals are:
Analyze the sericulture revival's possibilities in Romania;
Standardization of phenotypic characteristics of autochthones races and hybrids and theirs exploitation in MSF (familial sericulture module);
Identification of the areas with sericulture potential in Romania;
Creation of new models for sericulture farms establishment, having a good practical applicability in sericulture entrepreneurship;
Real consultancy and support for the farmers; Analyze the silkworm's and mulberry's pathogens, using classical and specialized laboratory techniques, including the molecular genetics ones.
The objective of this study was to characterize the races from the GCEARS-PSP, in order to conserve the most valuable and resistant ones and further to create the next generations of hybrids. This characterization is part of GCEARS-PSP's strategy for the revival and development of sericulture and silk production in Romania.
MATERIALS AND METHODS
Bombyx mori races with white and color silk cocoons from GCEARS-PSP, and with different country origins, were studied for the main race parameters.
During trials, the larvae samples (200 for every race) have been bred under controlled temperature and humidity conditions, using a well knowing and already standardized method (Mărghitaş, 1992; Mărghitaş, 1995; Mărghitaş et al., 2003) ; the measurements of followed parameters (incubation and hatching of the silkworm eggs, the evolution of the larvae stages, and the biological indices of the crude cocoons) were done on 20 randomized picked up larvae.
The most important materials used in experimental breeding organization are: -Mulberry plantation, which provides the silkworm food -mulberry leaves; the mulberry leaves from UASVM CN plantation were used; -The room for silkworm's experimental series; -Growing modules (MSF-Familial Sericulture Modules); -Paper and cocoons making materials.
A series of work methods were applied during silkworm's breeding, everyone having important and direct implications in achieving the final goal of experimental trails, meaning the obtainment of high quality and quantity of cocoons. The parameters of temperature and humidity were registered three times per day, and the conditions established before (Bojan et al., 2007) were respected.
The determination of the main parameters were developed using recognized methods (Dezmirean, 2013; Bentea, 2006) . Similar studies regarding biological parameters of Bombyx mori development were done by Hussain et al., 2011 .
RESULTS AND DISCUSSIONS
The main characteristics followed in the experimental year 2017 were: incubation and hatching of the silkworm eggs, the evolution of the larvae stages, and the biological indices of the crude cocoons with different origin. There are just a few scientifically reports regarding the European breeds of silkworms, but we have to mention the study of Tzenov et al. (2015) , which demonstrated the good productive characters values in Bulgarian x Italian hybrids.
All results were statistically processed and are in the range of race parameters, demonstrating that the gene pool of Bombyx mori is valuable for the next experimental research and suitable for breeders supply.
Hatching percent
The hatching percent [(number of hatching eggs*100)/number of eggs/hatching)] is an important breed character, it characterize the race and has an important role in selection and amelioration of silkworm breeds and varieties. In table 1 the results regarding the prolificacy and hatching percent of 24 pure races and hybrids are presented; table 2 summarize the statistical parameters of its.
The biggest number of eggs per hatching was registered at Chinese race P4/T (668) and the smaller one at the Russian one US4 (512), but the hatching percent depends on the number of hatching eggs, as well.
Anyway, the highest hatching percent at Romanian breeds was registered at AO 33 race, even if the average of eggs/number was the smallest one. The prolificity and hatching percent are characters that were studied by other authors at Romanian breeds and hybrids. Comparing these data (Benţea, 2006) , we can state that only few differences are registered regarding the hatching percent: at AB a difference of 1.45%, at AC 29 a difference of 4.85% and at B 75 -0.94%.
With such a little difference of percentage, the hatching percent represent one of the most stable race characters in silkworm characterization, and once again we can state that is one of the selection criteria in amelioration or hybrid's obtainment. This is hardened by the variability coefficient which is very low (0.39 to 3.26%), demonstrating at the autochthonous races, as well as the foreign ones, that the experimental groups were homogeneous.
Anyhow, regarding the foreign races and hybrids studied here, the issue of data comparison remains unsolved, due to the lack of scientifically reports; studying these foreign races founded in GCEARS-PSP gene pool, is one of our objectives for the next years.
Evolution of larvae stages
For characterize the larvae stage of Bombyx mori races and hybrids the main characteristics were the weight of larvae in the V th instar and the length of it's in the IV th and V th instars. The weight of 20 heads/breed or hybrid were determined using an analytical balance; the weight was determined in the 2 nd and in the 5 th day of the V th instar and the percent of weight development was calculated; the results regarding this parameter are presented in figure 1 . Due to the fact that the larval stage is pretty long (between 25 and 35 days) and depends by a lot of factors (race/ hybrid, food quality and quantity, microclimate conditions), the measurements of weight and length are done two times during the fifth stage of development. The microclimate conditions, especially temperature influence on larvae stages, Other parameter very important for the larvae stage is the length; the measurements were done for 20 larvae from every experimental group, for three times, using an electronic sliding and the result are presented in table 3. The biggest value for this parameter is obtained at the Russian race US4; this fact demonstrate once again, that the hatching percent (which at this race was not the biggest one, having only the smaller number of eggs per hatching) is not directly correlated with the length of larvae's.
Correlation between hatching percent, larvae weight and length in the 5 th day of V th instar were done, and the results showed that the first two parameters are negatively correlated (-0.13), and between the last two ones a positive correlation exist; this result is in accordance with all other authors which studied before these characteristics (Bura et al., 1995; Babu et al., 2001; Benţea et al., 2003; Benţea et al., 2004) .
Biological indices of crude cocoons
The most important parameters of crude cocoons for the race's characterization are the weight of crude cocoons, the weight of silk incartment (the weight of cocoons without chrysalides), and the longitudinal and transversal axes of cocoons. These are parameters that have an important role in technological aspects of silk production and the production of raw silk is directed influenced by those (Singh et al., 1990) ; the longitudinal and transversal axes of cocoons has an metric role in determination of the cocoons shape (Nishioka et al., 2013) , which is one of the breed's character in silkworm selection; the shape and the size of cocoons determine the silk quantity and a positive correlation of shell percent with spinning yield was observed by Sonwalkar (2001) ; the results of experimental trials obtained in 2017 in GCEARS-PSP are presented in Table 4 .
Regarding the weight of crude cocoons, the results have ranged from 1.185g (at Romanian S 76 race) to 2.066g at US 4 Russian race. The best weight of silk incartment was registered at Uzbekistanian race S 21 (0.592g) and the most rounded shape of 
CONCLUSIONS
The GCEARS-PSP represents an important point of reference for Romanian sericulture.
The parameters followed by the research team of GCEARS-PS and presented here are incubation and hatching percent of the silkworm eggs, the evolution of the larvae stages, and the biological indices of the crude cocoons. All these characters are necessary for the characterization of gene pool founded in the custody of the centre, but there are not exhaustive ones, and for this reason more scientifically determinations, including the molecular genetics characterization are needed and have to been done in the near future.
The experimental data described here shows a good prospective for a proper functioning of the research centre and the obtained results are promising for the next lines of research.
